Abstract: Scattering of plane waves by a half-plane at the boundary of two isorefractive media is analyzed. The E-polarization case is taking into account. The results were analyzed numerically and compared with a similar previous study. The results are consistent with each other.
INTRODUCTION
It is known that a wave propagates through unobstructed medium until it encounters an obstacle. When the wave hits an obstacle, reflects from uniform part of the obstacle, diffract from its discontinuities or transmits passes through. The refraction process occurs between the interfaces of two media as different from others. The mediums have different dielectric constants. The amount of the energy of wave's reflection and transmission is determined by the reflection and transmission coefficients (Balanis, 1989) . To be a special case of dielectric media, isorefractive media have same wave numbers but different intrinsic impedances and also angle of reflection is equal to the angle of incidence (Uslenghi, 2004b) .
There are lots of studies in the literature related with the isorefractive media (Uslenghi, 2004a (Uslenghi, -2004b , Daniele and Uslenghi, 1999) . In generally, these studies focus on the division of isorefractive media for different angles. It means that the borders of the mediums in the space are taken different than each other. Unlike others, there are only one study is performed by a halfplane at the interface between isorefractive media by Uslenghi (2013) . The present study takes into account the same problem but with a different approach. The application of the isorefractive media arise in the improvement of the prompt aperture efficiency of impulse radiating antennas (IRA's) (Tyo and others, 1998). Also, an analytical solution of the radiation from an axisymmetric spheroidal slot antenna with different types of confocal isorefractive coatings was obtained (Hamid and Cooray, 2007) . These studies can be given as application examples of isorefractive media.
In this study, scattering of plane waves by a perfectly conducting half-plane at the interface between two isorefractive media is analyzed. The geometric optics (GO) and diffracted fields are also obtained. The effect of the diffracted fields on the scattered fields is observed. The method which is used in this present work is based on the closed form series solution by defining the boundary conditions in terms of soft and hard surfaces (Umul and Yalçın, 2010) . The soft halfplane (E-polarization case) is considered in this study. The results are compared with the results of Uslenghi's study.
The time factor   t j exp is assumed and suppressed throughout the paper where the angular frequency is .
THEORY
The soft half-plane is illuminated by the plane wave of where t = 1,2 . According to the method, scattered fields can be written in terms of the combination of scattered fields by soft and hard surfaces with the appropriate multiplication terms. The scattered fields in the first and second medium can be expressed as where  and  coefficients are dependent to the  term which is the radio of the permittivity of the second medium to first medium and equal to 
for this case because of the isorefractive property of the mediums the wavenumbers are taken as the same.  and  are the separation constants. Hence, the application of the soft boundary condition which is given in Eq. (2) on the surface of the half-plane leads to expressions Thus, the fields can be determined as
Using the Eq. (6), (7), (12) 
NUMERICAL RESULTS
In this analysis part, we will examine the scattered, diffracted and GO fields. The scattered field expressions which are given in Eq. (18) and Eq. (19) are taking into account. In addition, the GO and diffracted fields through Eq. (27) to Eq. (31) will be plotted. The diffracted fields for the different values of  will be plotted. Moreover the obtained result of scattered field and Uslenghi's result will be analyzed numerically.  is taken as 60˚. The ratio of the permittivity which is represented by  is taken as 2. The diffracted field takes its maximum amplitude values at the reflection 120˚ and shadow boundaries 240˚. In these points diffracted field compensates the discontinuities of the GO fields in the transition regions. The scattered field is continuous at the 180˚ which shows the media boundary. Figure 3 shows the diffracted field's amplitude variations according to the observation angles. It is clearly seen from the figure that the density of the medium is directly efficient on the amplitude of the diffracted field.  is the ratio of the permittivity of the mediums. Hence, increase of the value of  cause the density increase of medium two according to the medium one. This case less diffracted field amplitude is observed. But keep in mind that mediums are isorefractive so to provide this feature the permeability of the mediums has to be increase or decrease when  changes. Diffracted fields for different values of  Figure 4 shows the scattered fields variation according to the observation angle. Because of the soft boundary conditions the fields have to be taking zero values on the scatterer's surface. The scatterer's surface is at the 0˚ and 360˚. It is seen from Fig. 4 that the scattered fields take zero values in these angles so the boundary conditions are provided. In addition transition between the mediums is continuous at the boundary 180˚. The mentioned observations are valid for both of the solutions. The scattered fields are consistent with each other. Thus, both methods are available for investigation of the scattered field by a half-plane in the boundary of isorefractive mediums. In this study we derived the scattered, diffracted and GO fields for a half-plane is at the boundary of the isorefractive mediums. The method which is used in this study is based on the series solution. The scattered fields were obtained in terms of the subfields according to the method. The soft boundary condition was taken into account for the half-plane surface. The obtained field expressions were plotted and analyzed numerically. It is observed from plots that the boundary conditions were satisfied by the derived expressions. The results of Uslenghi's similar study were compared by the results of the method used in this study. It is seen that the results were consistent with each other. 
